[Effect of exogenous stem cells from apical papillae in the pulp revascularization treatment for the immature permanent tooth with periapical periodontitis].
Objective: To evaluate the effect of exogenous stem cells from apical papillae (SCAP) in the pulp revascularization treatment for the immature permanent tooth with periapical periodontitis in animal model. Methods: After the SCAP were isolated and cultured from the Beagle dogs, stem cell properties of these cells were characterized by analyzing their colony-forming ability, the expression of mesenchymal stem cell markers and the multidifferentiation characteristics including osteogenic, adipogenic, and chondrogenic potentials. Models of young permanent tooth with periapical periodontitis were established in dogs and the infection in each of the model tooth was eliminated by root canal irrigation and intracanal medication. After that, all of the model teeth were randomly divided into 4 groups: Group 1: normal developing teeth with no treatment applied;Group 2: teeth that periapical tissues were irritated to induce blood flowing into the root canals;Group 3: teeth that peripheral blood was delivered into the root canals;Group 4: teeth that SCAP were resuspended in peripheral blood and delivered into the root canals. In Group 2-4, firm coronal seal was performed after revascularization procedure and radiographs were taken periodically in order to observe the development of roots. After a 12-week-period, alveolar samples were collected and observed histologically. Results: The isolated SCAP showed clonogenic ability and multilineage differentiation ability including osteogenic, adipogenic and chondrogenic potentials. These cells also expressed the mesenchymal stem cell markers such as STRO-1 and CD146, while no cytokeratin was detected. The thickening of canal wall was observed radiographically 12 weeks after procedures of infection control and revascularization. Histologically, the newly formed tissues on the inner canal wall were found bone lacuna like structure in Group 2 and 3, and the new tissue formed in the Group 3 seemed easy to separate from the canal wall. The newly formed tissues in Group 4 were much thicker compare to those in the Group 2 and 3, and the dentine tubule like structure instead of bone lacuna was noticed although the orientation of these tubules were various. Conclusions: SCAP seem to play an important role in the tissue regeneration procedure when infection is well controlled in young permanent teeth with periapical periodontitis. It is difficult to achieve real tissue regeneration due to the lack of endogenous SCAP in apical area, therefore delivering adequate exogenous SCAP isolated and cultured in vitro could be a promising approach to overcome the challenge.